Introduction
Adolescence is a critical time for sexual development. This period is marked by the onset of puberty, the start of fertility, and, often times, the beginning of sexual activity 1 . Although this development is a natural part of adolescence 2 , if condoms are not used, sexual activity can expose adolescents to sexually transmitted infections (STIs) and unintended pregnancies 3 . Each year, youths below 25 years old account for the largest proportion of new worldwide cases of STIs 4 , and the HIV is one of the leading causes of death among people in this age group, especially in African nations 5 . Moreover, while adolescent pregnancy has shown a substantial global decline 6 , some regions, such as the Sub-Saharan Africa 7 and Latin America 8 , have experienced a slower decline.
Brazil, a middle-income country home to 34 million adolescents 9 , has been considered a global model in the prevention and treatment of STI's such as HIV 10 . Yet, recent trends in new cases of HIV among adolescents indicate a quasi-doubling in the infection's incidence among 15-19 years old youth (Brazilian Ministry of Health. http://www2.aids.gov.br/cgi/tabcgi.exe?tabnet/br.def, accessed on 02/Jun/2017). Challenges also exist with regard to other STIs, such as the HPV infection, which is a highly prevalent STI 11 , but still not well known among many Brazilian adolescents 12 . Moreover, recent budgetary pressures and political turmoil have highlighted the need for more efficient STI preventive efforts in the country 10 .
The adolescent fertility rate in Brazil is also moderately high compared to other countries in Latin America. For instance, Brazil's adolescent fertility rate is higher than Mexico's, Argentina's and Chile's 8 . While fertility among females 15-19 years of age has been decreasing, most of the decline has stemmed from older adolescents, between the ages of 18 and 19 years 13 . In contrast, adolescents 15-17 years old, who in 1991 accounted for 37% of all the births among 15-19 years old women, in 2010 represented 45% of all births in this age group 13 . In addition, adolescent pregnancy may disrupt female educational attainment, and in Brazil it is estimated that about one in three pregnant adolescents will have dropped out of school by the time they give birth 14 . Pregnant adolescents may instead opt to terminate their pregnancies and it is estimated that adolescent females account for the highest proportion of induced abortions among women of reproductive age in Brazil 15 . The country has broad restrictions on abortions, and pursuing an illegal abortion can pose serious health threats 16 .
Some key sexual behaviors have been identified as proximate factors contributing to both pregnancy and STI risk during adolescence, including age of sexual initiation, sexual intercourse frequency, having multiple sexual partners 17 , and inconsistent condom and contraceptive use 17, 18 .
Low socioeconomic status (SES) among adolescents, as measured by factors such as maternal education and parental income, is also associated with increased risks of STIs and pregnancy 13, 19 . However, the relationship between low SES and proximate sexual behaviors (e.g., inconsistent condom and contraceptive use) commonly related to STIs and adolescent pregnancy risk is still not well known 17 . For instance, research in the United States did not find significant differences in adolescent sexual behaviors according to SES 18 . The researchers concluded that the observed inequalities in STIs and pregnancy rates between SES groups were more likely linked to disparities in access to health care and variation in STIs' prevalence across communities 18 . In Brazil, research on proximate factors and their relationship to SES during adolescence has yielded contradictory results 20, 21, 22 , potentially due to both the lack of standardization of SES measures and absence of nationwide data on the topic (which would allow for regional variations to be taken into consideration).
This study is interested in expanding on the evidence of the relationship between adolescent SES and sexual behaviors in Brazil. A cross-sectional study was analyzed to investigate the relationship between three fundamental dimensions of socioeconomic status (i.e., household wealth, maternal education, and race/ethnicity), and four adolescent sexual behaviors (i.e., sexual initiation, multiple sexual partners, inconsistent condom use, and inconsistent contraceptive use). The study also assessed the moderating impact of family structure and parental involvement on the relationship between sexual behaviors and socioeconomic status.
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Methods

Data source
Data for this study were obtained from the 2015 Brazilian National Survey of School Health (PeNSE) 23 , a triennial nation-wide survey, and used to assess health protective factors and risk behaviors among Brazilian adolescents. PeNSE was modeled after the Global School-Based Student Health Survey (GSHS) and the Youth Risk Behavior Surveillance System (YRBSS), which are both widely used surveys to monitor adolescent health behaviors around the world 24 .
A total 102,301 9th grade students across 3,040 schools were included in the 2015 PeNSE 23 . The survey encompassed both public and private schools located in urban and rural zones, across all five geographic regions of Brazil 23 . The original survey was approved by the Brazilian National Commission on Research Ethics (Conep), and the Brazilian National Health Council (CNS) (report n. 1.006.467 from 30/Mar/2015). De-identified survey data are publicly available at the Brazilian Institute of Geography and Statistics (IBGE) website (http://www.ibge.gov.br). For this reason, this study was considered exempt from further human subjects review. In addition, the IBGE provides sampling weights based on a complex survey design and which were included in the present study to obtain population estimates.
This study builds on previous PeNSE analyses of sexual behaviors among Brazilian adolescent students. The latest studies on the topic were conducted using data from 2009 and 2012, while the present study used the latest available PeNSE survey, from 2015. In addition, previous articles focused on more descriptive statistics of sexual behaviors 22 , or did not investigate students' household possessions as a sociodemographic characteristic potentially related to sexual behaviors 22 . Finally, contraceptive use and its association with students' sociodemographic characteristics has yet to be investigated 22 .
Variable description
Four sexual behaviors (i.e., dependent variables) were analyzed: (1) sexual initiation (yes/no); (2) condom use at last intercourse (yes/no); (3) use of any contraceptive method during the last intercourse (not including condoms) (yes/no); and (4) multiple sexual partners (yes/no). Regarding the contraceptive use variable, PeNSE's question was worded to exclude use of condoms, possibly to assess exclusive use of other non-hormonal and hormonal contraceptive methods (e.g., diaphragm, contraceptive injections, and the contraceptive pill). The multiple sexual partners variable was based on whether adolescents had two or more sexual partners during their lifetime (yes), in line with previous analyses on the topic 18 .
Sexual behavior patterns were examined using three measures of adolescent SES, given that different SES measures have yielded different results in previous studies 25 . The first SES component, household wealth index, was obtained through a survey-weighted principal component analysis (PCA) of students' household possessions and other markers of wealth. A total of nine variables were used in the construction of this index including household ownership of a car, motorcycle, computer, landline telephone, internet access, student ownership of a cellphone, private school attendance, household employment of a domestic worker, number of bathrooms with a shower in the house, and number of household residents. The resulting index was divided into wealth quintiles, with the first quintile referring to the 20% richest and the fifth quintile to the 20% poorest adolescents.
The second SES variable, maternal education, included three categories: "no education", "high school or less", and "some college or more". A sizeable number of students replied not knowing about their mother's education (N = 25,183). To address this issue a multiple imputation procedure, using relevant sociodemographic characteristics (i.e., household wealth index, and race/ethnicity), was performed to impute meaningful maternal education values into this variable. The third SES variable, race/ethnicity, was included due to considerable evidence of racial/ethnic inequalities in income and living standards in Brazil 26 . The variable was self-reported and had four categories; "white", "black", "mixed-race", and "other" (i.e., Asian and indigenous).
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Some family characteristics are also important to adolescents' sexual development since parents can play a key role by providing information, support, and setting limits and expectations 27 . Two parent-related variables were included in the analysis to capture family structure and parental involvement, and potential moderation in the relationship between SES and sexual behaviors. Living arrangements assessed whether students lived alone, only with the mother, only with the father, or with both parents. Frequent parent supervision (yes/no) captured adolescents' assessment of how often parents got to know about their activities outside school in the prior 30 days. Answers "never", "rarely", and "sometimes" were coded as "no", and answers "most of the time" and "always" were coded as "yes". Additional demographic covariates and potential confounders were also taken in consideration, including sex (male/female), age (13 or younger, 14, 15, 16, 17, and 18 or older) and geographic region (urban/rural).
Analytical plan
Weighted percentages and 95% confidence intervals (95%CI) were calculated for all variables. Descriptive statistics were stratified by sex in order to inspect potential differences between males and females. Logistic models were run, and unadjusted odds ratios (aOR) and confidence intervals were inspected for each focal relationship between one SES variable and one sexual behavior (e.g., maternal education as the predictor variable, and sexual initiation as the outcome variable).
After testing for multicollinearity among the three SES variables (mean VIF = 1.1), them were included into one model, which also involved geographic region, age and family characteristics, to analyze each adolescent sexual behavior and to assess changes in magnitude and significance of SES coefficients. All analyses included survey design weights to account for the survey's complex sample design, by using the "svy" command in Stata 14.0 (https://www.stata.com). Survey weights were used to obtain population estimates for all noninstitutionalized 9th grade students in Brazil.
Results
About 48.3% of the adolescent students were males and 51.7% females. Most adolescents were between 14 and 15 years old, as expected in a sample of 9th grade students ( Table 1 ). The majority lived in urban areas (92%). Regarding SES measures, females and males were equally distributed across all five household wealth index percentiles. Most students had mothers with high school education or less (51.2% for females and 48.6% for males). Finally, mixed-race adolescents comprised the largest racial group for both females and males (46% and 39.9%, respectively), followed by whites and blacks.
About 27.5% (95%CI: 27.0-28.0) of adolescents were sexually initiated, and among those, approximately one in two did not use any contraceptive method during the last intercourse (53.2%, 95%CI: 51.4-54.9 for females, and 57.9%, 95%CI: 56.5-59.3 for males). Condom use was more widespread among both sexes, even though about one in three adolescents did not use condoms during the last intercourse (33.1%, 95%CI: 31.5-34.8 for females, and 30.5%, 95%CI: 29.2-31.7 for males). In addition, a large difference between males and females was observed in multiple sexual partners rates. Around 45.2% (95%CI: 43.5-46.9) of female adolescents had more than one sexual partner over their lifetime, while that percentage was 73.6% (95%CI: 72.5-74.8) for males.
Unadjusted logistic regressions for each SES variable highlighted different patterns of association with sexual behaviors among males and females (Table 2) . Among females, all three SES variables were consistently associated with one sexual behavior (i.e., sexual initiation). For instance, females in the top household wealth quintile had lower odds of sexual initiation compared to females in the lower quintiles.
In contrast with females, among males one SES variable, race/ethnicity, was consistently associated with multiple sexual behaviors (i.e., sexual initiation, condom use, and number of sexual partners). For instance, compared to white males, black and mixed-race adolescents had significantly higher odds of sexual initiation and having multiple sexual partners, but lower odds of condom use.
All three SES variables were combined to further analyze adolescent sexual behaviors for both females and males. Covariates for geographic region, age and family characteristics were also includ- ed in those models. Females in the top household wealth quintile had lower odds of sexual initiation compared to all other categories, even after accounting for maternal education, race/ethnicity, and the other control covariates (Table 3) . Odds of sexual initiation for females in the bottom household wealth quintile were 18% higher compared to those at the top (aOR = 1.18, 95%CI: 1.02-1.39). Females whose mothers had only high school education or less also had higher odds of sexual initiation compared to those whose mothers had some college education or more (aOR = 1.17, 95%CI: 1.02-1.34). Odds of sexual initiation among females were also positively associated with age and living in an urban setting (Table 3) . Moreover, living arrangement and parental supervision were significant predictors of female sexual initiation after accounting for all other factors. For instance, odds of sexual initiation for females living alone were 2.44 times the odds of those living with both parents (aOR = 2.44, 95%CI: 2.12-2.80).
Among males, racial/ethnic differences remained significant predictors of sexual initiation, condom use and number of sexual partners, even after accounting for household wealth, maternal education, and the other control variables (Table 4) . For instance, compared to white adolescent males, blacks had 48% higher odds of sexual initiation (aOR = 1.48, 95%CI: 1.32-1.65), 35% higher odds of having multiple partners (aOR = 1.35, 95%CI: 1.13-1.62), and 22% lower odds of condom use at last intercourse (aOR = 0.78, 95%CI: 0.65-0.94).
Other significant SES differences among males were noted between top and bottom household wealth quintiles. Males in the bottom quintile had approximately 33% lower odds of condom and contraceptive use (aOR = 0.78, 95%CI: 0.63-0.97, and aOR = 0.77, 95%CI: 0.62-0.95, respectively) compared to those in the top quintile. There were no significant differences in sexual behaviors according to maternal education among males.
Lastly, living arrangement and parental supervision were significant predictors of male sexual initiation and condom use. For instance, odds of sexual initiation for adolescent males living alone were 1.68 times the odds of those living with both parents (aOR = 1.68, 95%CI: 1.45-1.94). 
Discussion
Overall, while one third of Brazilian adolescent students were sexually experienced, the majority did not use any contraceptive method at last intercourse, and one in three did not use a condom. The present findings indicate different patterns in the association between each individual SES and sexual behavior variables among males and females. These variations underscore the complexities in understanding the relationship between these two broad concepts and the challenges of taking into consideration context-specific gender norms, which shape distinct sexual behaviors among males and females. For instance, household wealth index was not consistently associated with male sexual initiation but was negatively associated with female sexual initiation. This conclusion stands somewhat in contrast with previous region-specific studies in Brazil, which have found an inverse relation between age of sexual initiation and self-reported socioeconomic class, although these prior studies did not stratify the analysis by gender or consider interactions between sex and SES 28 .
The present results also show that the prevalence of multiple sexual partners among sexually active females was 40% lower than among males, even though regional surveys indicate a rise in the number of sexual partners among Brazilian adolescents 29 . Differences in prevalence might be due to female underreporting of sexual partners given Brazilian social norms 30 . Therefore, it is possible that social desirability bias could be at play in this sample, and the underestimation of the number of sexual partners among adolescent females may have led to the absence of statistically significant SES associations in these results 31 .
Among males, race/ethnicity remained a significant predictor of sexual behaviors even after controlling for household wealth and maternal education. Moreover racial/ethnic differences in sexual initiation, number of sexual partners and condom use point to a worrying pattern of racial inequality in sexual behaviors, which may put non-white males at higher risk of STIs in Brazil. These findings are in line with previous regional studies on adolescent relationships which showed that Brazilian adolescent males who self-identified as black were less likely to date and more likely to engage in short-term relationships, which could explain the higher proportion of multiple sexual partners among non-white males in this study 32 . Findings showing more prevalent risk-taking behaviors among non-white males is also corroborated by qualitative studies in Brazil and the United States, which have contextualized black males' sexual behaviors as an assertion of masculinity and defiance in the face of widespread racism and oppression 31, 33 .
Living arrangement and parental supervision were also associated with sexual behaviors among both sexes, even after controlling for SES factors. Researchers have posed that adolescents in singleparent households are more likely to have had sex compared to those in dual-parent households because they might be subject to higher rates of parental absence 18 and permissive attitudes towards sex 34 . These findings show that these factors may also be at play in Brazil, since adolescents living alone, or with just one parent had higher odds of sexual initiation compared to those living with both parents. In addition, present findings show that parental supervision was positively associated with condom use and negatively related to number of sexual partners. One possible reason for these differences is that since parental supervision is typically related to parental communication 35 , adolescents may obtain more sexual education information from parents who provide closer supervision.
The absence of a significant association between SES and use of contraceptives support regional findings showing that socioeconomic class is not a predictor for this behavior among Brazilian adolescents 20 . Despite overall low rates of contraceptive use, the somewhat equal distribution of use according to SES may be a reflection of national policies implemented in the last decade. These policies aimed to increase the number of free-of-charge contraceptive options in public health clinics, and to lower contraceptive prices in pharmacies catering to low-income communities 36 . However, given the cross-sectional nature of the data, it is not possible to claim a causal relation between such policies and the observed SES equality in contraceptive use.
Limitations
One notable limitation of the PeNSE data set is that it does not contain sexual orientation information. Sexual orientation is particularly relevant in the analysis of STI-related risk behaviors such as inconsistent condom use and multiple sexual partners. That is because there are known differences in sexual behaviors between LGBTQ and non-LGBTQ adolescent groups, and some of these differences are potentially mediated by SES factors 37 . Therefore, it is important to acknowledge that these findings should not rely on heteronormative assumptions of sexual behaviors, and to recognize that this sample includes a heterogeneous group of adolescents who might have different sexual orientations.
PeNSE had some additional limitations with regards to sampling and survey content. First, since PeNSE's sampling strategy aimed at achieving national representativeness and reflecting Brazil's urbanization context 38 , only a small percentage of students from rural areas were surveyed. In addition, the survey assessed just a small number of sexual behaviors due its limited timespan and spatial coverage.
It is also worth mentioning the challenge of obtaining accurate information when assessing SES directly from adolescents who may not know specific details about their parents' educational achievement or salary 39 . The present results are a reflection of some of these challenges. For instance, a quarter of adolescents said they did not know their mothers' level of education. To address this, a multiple imputation procedure was performed on the variable "maternal education".
In addition, family living arrangements and parental supervision, which were hereby analyzed as moderating covariates, might be further explored as mediating moderators. This analytical approach would require using significantly different methods, which were not employed in this study.
Lastly, it is important to acknowledge that assessing youth sexual behaviors in a school setting can potentially exclude adolescents who are not attending school, which may be the most vulnerable to adverse sexual and reproductive health outcomes. For instance, adolescent mothers are more likely to drop out of school 40 , and therefore their sexual behaviors would not have been captured by the PeNSE survey.
Conclusion
This study investigated the potential association between SES and sexual behaviors among adolescents in Brazil and illustrated their complex relationship. For instance, among sexually initiated females, none of the SES variables were consistently associated with condom use, contraceptive use, and multiple sexual partners. It is possible that some of the results might be related to female underreporting of sexual behaviors, given Brazilian social norms. In contrast, one SES variable, race/ethnicity, was a significant predictor of condom use and multiple sexual partners among males. Compared to white males, non-white (black and mixed-race) males had lower odds of condom use and higher odds of having multiple sexual partners -a pattern of sexual behaviors that may put this group at a higher risk of STIs.
These findings also highlighted the important role of family structure and parental involvement in shaping adolescent sexual behaviors. For instance, odds of sexual initiation were higher among males and females living alone, compared to those living with both parents. In addition, adolescents who reported frequent parent supervision were more likely to have used a condom during last intercourse, and less likely to report having multiple sexual partners.
In conclusion, researchers should pay close attention to Brazilian gender and racial social norms when studying adolescent sexual behaviors, since they might influence not only the results, but also the collection of data. Brazilian policies aimed at reducing sexual risk behaviors among adolescents should also strive to include and support parental participation, as this can be an important protective factor, regardless of SES. Lastly, sustained efforts to broaden access to contraceptives by lowering prices and increasing availability may be examples of promising policies able to mitigate the role of SES disparities in adolescent sexual behaviors. 
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